Matter and Motion Chain Rule for Multivariable Functions Solutions
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1. Find di: at t = w/4if w =2y +yz+ zz and x = cost, y = sint and z = cos 2t

dw dx dy dz , .

T (y+z)a+(ﬂc+z)g+(x+y)a = (y+2)(—sint) + (x + z) cost + (x + y)(— sin 2t)
d

Whent:ﬂ/élthena::y:1/\/§andz:080 —w:—Zﬁ

dt

2. A cylindrical can of radius r and height h is heated. The radius increases at a rate of 0.0015
cm/min and the height increases at a rate of 0.0025 ¢cm/min.

(a) Find the rate of increase of the volume of the can when r=2 cm and h=6 cm.

dV d dh
V =mr?hso - = 2rrh di; 72 S = 24 x 0.0015 + 47 x 0.0025 = 0.0467 em? /min
(b) Find the rate of increase of the surface area of the can when r=2 ¢cm and h=6 cm.
ds d dh
S = 27r? 4+ 27rh so i (4mr +2mh) d—:; + 27 T (87 +127) x 0.0015+ 47 x 0.0025 =

0.037 ¢cm?/min

3. A charged particle moves along a path given by x = 5cost — 3 and y = 4sint in the presence

f tential, V' !
of a potential, V = —————
P T ey
(a) Find the rate of change in the potential when t = 7/2
dV. oV dx 0OV dy T : Yy
A T A (0 ) M —
T o @ + oy At~ (2 4 )P (—5sin )+(:E2—I—y2)3/2 cos T
dVv 3 3
When ¢t = 7/2 then = —3 and y = 4 so priaiat T —5= o8 Volts/sec
(b) Find the maximum and minimum value of the potential along the particle path.
dV T ) y .
e 0= R (—5sint) + R dcosz =0 = brsint = 4y cost

So 5(5cost—3)sint = 16costsint = 9costsint—15sint =0 = 3sint(3cost—5) =0

Sosint=0 = t=0ort=7 = (z,y) = (2,0) or (-8,0) =V =-LorV=—
Note that the other equation 3 cost — 5 = 0 has no real solutions.
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